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The scales of an ordinary Clupeid are very tliin, more or less 
circular, and very finely scul[)tured. In Alosa sapklissima they 
vary from longitudinally to transversely oval on different parts 
of the same fish, while the larger and best developed scales 
(about 10 mm. each way) are siiliquadrate. A closer examina- 
tion of tlie scales of A. sapldlssima shows the following features: 
Apical field sharply se})arated from the rest, much broader than 
long, without eirculi, but with very numerous (2|-3 in a mm.) 
delicate radii or grooves, which scallop the apical margin, and 
have l)etween them on that margin a series of low lobes or 
angles, making the scale obscurely ctenoid; these lobules or 
denticulations can also be seim more or less clearly repeated 
once or twice in the subniarginal area, marking pmdods of 
cessation of growth, and indicating the })rocess wherel>y the 
rows of spines in the apical field of a Berijx scale are formed. 
Delicate lines of growth can l)c seen also in the other parts of 
the scale, but they have nothing to do with the eirculi, which 
exist as exceedingly^ fine lines (about six in 170 /O all over the 
scale except in the apical field. These eirculi ai*e transverse in 
the middle and reach the lateral margins very oldiquely. The 
basal region of the scale is inclined to be thrown into three 
radiating folds, suggesting a slight approach to the basal radii 
of the Percoids, etc., but these folds are not marked l)y any 
signs of radii. 

The most striking feature of the scale remains to be men- 
tioned. Everywhere except in the apical field, at variable 
intervals averaging perhai)S half a mm., there are grooved lines 
crossing the scale, approximately following the eirculi, bent on 
the elevations l)etween the basal grooves or folds, and curving 
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upwards to reach the margin at an acute angle. At first sight 
the nature of tliese structures seems wholly obscure, hut in a 
longitudinally oval scale, probably from tin' eaudal peduncle, 
it is Seen that they pass gradually into apical radii. Tlie first 
stage of modification is that in which the apical radii on each 
side of the middle heconu' cdhowcd or curved at the base, form- 
ing a sort of J. In Catostomus the basal radii show this condi- 
tion, and the tendency is for th(‘ curved part of the J to 
disappear, leaving radii which no longer point to the nuclear 
area. In Alosa this curving of the ai)ical radii continues until 
a U rather than a .1 is formed, one arm of the U now pointing 
apicad to the nuclear area. Tlien the inner arm loses all con- 
nection with the nucleus, and tliose of opposite sides meet at 
an acute angle, forming a sort of reversed V. From this it is 
a comparatively short step to a single line running transversely 
across the scale. All this is complicated, especially in some 
scales, by various dc'grees of anastomosis, and tlic frequent 
disappearance of the inner part of the line. Nevertheless, by 
taking different scales from a single example of llie Alosa, it is 
possiI)le to demonstrate every transition from apical radii to 
transverse lines bcloiv the nuclear area; the conclusion being 
that these lines, wliich I have found only in Clupeidie, are 
really greatly modiffed apical radii. Dr. Evermann kindly 
sent me some scales of very young Alosa sapid issiwa from the 
fish ponds at Washington. 1). C. The.^^e scah‘S, only about 2 
mm. diameter, do not look like those of the adult, but they 
correspond exactly with tlu' nuclear n'gion of the latter. They 
show a strongly differentiated sculi)tureless api(*al field; the rest 
of the scale is covered by vei*y fine whoWy transverse circuli, and 
exiiibits two or three of tlu' lines r(‘presenting modified radii, 
which are transverse, more or h‘ss b<*nt apicad and obtusely 
angled in the middle. Thus the young scale does not tlirow 
any light on its evolution, and is, taken by itself, much more 
difficult to interpret than that of the adult, i am indebted to 
Dr. Ij. W. Evermann and Dr. S. Graenicher for other Clupeid 
scales, which all possess the same essential features as those of 
Alosa. They may be described as follows: 

(1.) Clnpea hareiHjus L. Sandy Island. Scales about S nun. long and 
7}'2 broad; structure as in .1/osa, tlu‘ ai)lcal radii feeble, the trans- 
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ver^e circiili reaching? the margin at a larger angle, the transverse 
radii (if they may be so called) essentially as in Atosa. There is 
no generic difference from Alosa in sqnamation. 

•7 

(2.) Sdi'dinella hmtun'alts C. V. Tamj)a, Fla. ( ^Milwaukee Mnsenm). 
Scales about 4 mm. broad and long, with evident laterobasal 
aiigles. Scale formed and sculptured as in young Alosa, except 
for its much greater breadth, and some crenulation of the very 
thin aj)ical margin, with rudimentary radii. There are three 
transverse radii, but the third presents only its middle part, 
running into the margin where it is concave. The circnli are 
strictly transverse, most reaching the margin practically at a right 
angle. If these scales are not immature, they at any rate repre- 
sent a stage corres])on<ling with immature Alosa, but not in any 
sense ])rimitive. 

(o.) Pomolobiis pseudoharengiis (Wilson) and P. icstiralis (Mitch.) Ixdh 
from six miles off IJverpool, N. S. Large yellowish scales, 10 or 
11 mm. hroa<l, but those of P. pseiidoharengus more transverse, 
evidently broader than long, those of P. nsficalis about as broad 
as long. The markings are quite the same, and of the Alosa pat- 
tern ; corresponding, however, to a rather immature stage of Alosa. 

(4.) Pomololnis pseudohareiujus (AVilson). Lake Ontario, Monroe Co., 
X. V. Colorless scales \\U\o more than 4 mm. broad, evidently 
immature. I do not know any way to distinguish them from 
young scales of Alosa. 

Thus the C4uj)eid scales so far examined are exceedingly uniform, and 
exceedingly distinct from all othei’s 1 have seen. 1 have also examined 
Knighfia eocn na Jonlan, from the Kocene of Green Liver, Wyoming. In 
this the scales are large and very broad, and show the cliaracteristie 
transverse eircnli very well. I can not make out any radii, transverse or 
otherwise, but the thin edges of the scale are not preserved. MeUtta 
sard hides Ileckel, a fossil sj)ecies from Kadoboj, is figured as having the 
scales with three or four very strong ajacad radii, and the same basal. 
This can not be a Meletta (i. e. Pomolobiis ) or a Clupea; it has no resem- 
blance to any ('lupeid known to me. 



